SUMMARY The present study was undertaken to test the hypothesis that there is a significant correlation between the position of the wrist and metacarpophalangeal angulation in the common rheumatoid hand deformities. Measurements were carried out on radiographs of the hand from 2 comparative groups: 67 patients (134 hands) with classical or definite rheumatoid arthritis (RA), and a control series of 50 adults (100 hands) attending the routine fracture clinic. Rheumatoid patients were unselected and included those with a variety of hand deformities. The results showed a statistically significant relationship between finger and wrist deformities in patients with RA but not in the normal controls.
Distortion of the metacarpophalangeal joints is the hallmark of rheumatoid disease. Though the commonest deformity is ulnar deviation of the fingers, all manner of joint displacement may occur. Furthermore, symmetrical ulnar drift is by no means exclusive to rheumatoid arthritis, for it is seen also in polyarticular osteoarthritis and even in normal persons, especially with advancing age.
The postural abnormalities of the rheumatoid hand are still largely unexplained. To label the cause as 'multifactorial' may diminish the importance of some underlying mechanical principle which, though it might not explain the occurrence of metacarpophalangeal deformity, could determine its particular direction. Recognition of any such consistent pattern could open the door to effective prophylaxis and corrective treatment.
During the last decade several studies have emphasised the role of the wrist in the pathogenesis of ulnar deviation of the fingers.1-3 Severe ulnar drift of the fingers is almost always associated with a counterpoised radial deviation at the wrist (Fig. 1 ). Whether this is sequential or coincidental remains to be shown. Our aim in the present study was to test the hypothesis that there is a significant correlation between the position of the wrist and metacarAccepted for publication 18 The following measurements were carried out on each radiograph: The angle of metacarpal deviation (AMD). The co-ordinates of this angle are a line at right-angles to the shaft of the radius and another along the axis of the second metacarpal (Fig. 2) . With a wrist in radial deviation this will be an obtuse angle; in ulnar deviation it will be an acute angle.
The angle of phalangeal drift (APD). This is the angle subtended by lines drawn along the shafts of the second metacarpal and the proximal phalanx of the second finger (Fig. 3) .
The ratio of carpal height to radial width (Carpal ratio). Carpal height was taken as the distance from the middle of the base of the third metacarpal to a point on the radius opposite the scapholunate articulation; radial width was measured from the tip of the radial styloid to the ulnar border of the distal end of the radius (Fig. 4) . The smaller the carpal ratio the greater the degree of carpal collapse.
( Table 1 ). This is explained by the fact that 21% of the rheumatoid group had a negative APD-i.e., the fingers were deviated radialwards at the metacarpophalangeal joints. However, the frequency distribution (Fig. 5) shows that the rheumatoid group also includes a significant number of hands with ulnar drift more marked than anything seen in the normal hand.
Angle ofmetacarpal deviation. The frequency distribution of the AMD in the 2 groups is shown in Fig.  6 . There was generally a greater degree of radial deviation of the wrist and metacarpals in the rheumatoid group than in the normal persons. This difference was statistically significant (p<0 01) for the right hand and (p< 0 05) for the left hand (Table  1) .
Relationship ofulnar drift to wrist deviation. There was a highly significant correlation between the angle of phalangeal deviation and the position of the wrist in rheumatoid hands (p< 0 01) ( Table 2 ). The greater the degree of radial deviation at the wrist the more severe was the ulnar deviation of the fingers (Fig. 7) . The opposite was equally true: ulnar deviation of the wrist and metacarpals was associated with the contrary deformity (radial drift) of the fingers (Fig. 8) . 
Results
Sex and age distribution. 71% of the rheumatoid group and 53% of the control group were women. The average age of the former was 53-1 years and of the latter 40-6 years. Although the age and sex distribution was significantly different in the 2 groups, no age or sex times group interaction existed with reference to the variables AMD, APD, and carpal ratio. The control group was thus statistically valid.
Ulnar drift ofthe fingers. Surprisingly, there was no statistically significant difference in the mean APD between rheumatoid patients and normal persons In the normal hands there was no significant correlation between phalangeal deviation and metacarpal deviation.
Carpal ratio. The rheumatoid group showed marked collapse of the carpal height and a corresponding diminution of the carpal ratio. The difference from the normal was highly significant (Table  1) . However, there was no significant correlation between the degree of wrist collapse and either metacarpal or the phalangeal deformity ( Table 2) .
Discussion
The present study was not specifically designed to establish the incidence of ulnar deviation of the fingers-the so-called classical deformity-in rheumatoid arthritis. By including patients with different stages of disease, and some who had undergone operations on the wrist or hand, we obtained a sample with a wide spectrum of deformity. Indeed, metacarpophalangeal deformity ranged from 160 of radial deviation to 360 of ulnar deviation, giving a mean angle which did not differ significantly from that in the normal control group.
Our principle objective was to investigate the relationship between finger deformity and wrist deformity. The results supported the hypothesis that there is a significant relationship between these 2 variables in patients with rheumatoid arthritis but not in normal persons. Given that the hands and wrists are involved in the inflammatory process, lateral deformity at one level is accompanied by a complementary opposite deformity at the other. This is consistent with the principle of an intercalated zigzag as proposed by Landsmeer,4 who stated that in a biarticular system bridged by 2 biarticular muscles, the intercalated bone will take up a position in which the muscular system is shortened most, and for that reason contains the minimum for potential energy.
The question that remains unanswered is which comes first-wrist deformity or finger deformity. Examples in our own series suggest that wrist devia- Over the period ofone year radial deviation of the wrist has increased on both sides, and on the left, where this is greatest, the fingers are beginning to drift ulnarwards. 
